Effects of methylphenidate on extracellular dopamine, serotonin, and norepinephrine: comparison with amphetamine.
Methylphenidate promotes a dose-dependent behavioral profile that is very comparable to that of amphetamine. Amphetamine increases extracellular norepinephrine and serotonin, in addition to its effects on dopamine, and these latter effects may play a role in the behavioral effects of amphetamine-like stimulants. To examine further the relative roles of dopamine, norepinephrine, and serotonin in the behavioral response to amphetamine-like stimulants, we assessed extracellular dopamine and serotonin in caudate putamen and norepinephrine in hippocampus in response to various doses of methylphenidate (10, 20, and 30 mg/kg) that produce stereotyped behaviors, and compared the results with those of a dose of amphetamine (2.5 mg/kg) that produces a level of stereotypies comparable to the intermediate dose of methylphenidate. The methylphenidate-induced changes in dopamine and its metabolites were consistent with changes induced by other uptake blockers, and the magnitude of the dopamine response for a behaviorally comparable dose was considerably less than that with amphetamine. Likewise, the dose-dependent increase in norepinephrine in response to methylphenidate was also significantly less than that with amphetamine. However, in contrast to amphetamine, methylphenidate had no effect on extracellular serotonin. These results do not support the hypothesis that a stimulant-induced increase in serotonin is necessary for the appearance of stereotyped behaviors.